Purpose: Aspiration of fracture hemarthrosis has been previously recommended as a method of pain control following certain intraarticular fractures. This study is designed to determine if aspiration of the fracture hemarthrosis in the setting of an acute ankle fracture results in pain relief and diminished need for narcotic pain medications.
. Average visual analog scale pain scores by hours postoperatively for SNB and On-Q groups with error bars representing ±1 standard deviation from the mean. Statistically significant differences (P < 0.05) are represented by an asterisk.
Methods: 20 patients with obvious complete syndesmotic disruptions noted on static radiographs underwent O-arm scans after placement of a clamp across the syndesmosis but prior to definitive fixation. The clamp was placed at the level of the distal tibiofibular joint and at 0° with respect to the tibiofibular axis. O-arm images were then taken with the patient's ankle dorsiflexed to a neutral position and then in resting plantar flexion. The same procedure was repeated on the opposite, uninjured ankle for later comparison. All uninjured ankles had no history of previous injury. The same syndesmotic spatial measurements cited in Dikos et al and Nault et al were used for the measurement of all O-arm scans. Measurements from the injured side were then subtracted by the measurements taken in the same ankle position on the uninjured side. This difference was then compared to the difference in measurements when the ankle was placed in the other position. The significance of this comparison was then assessed.
Results:
Out of the 14 different types of spatial measurements taken for each ankle position, a significant difference in measurement between ankle positions was found with 7 types of spatial measurements and ratios. These included tibiofibular overlap (TFO) (P < 0.001), anterior tibiofibular interval (ATF) (P < 0.001), q 1 (P < 0.001), q 2 (P < 0.001), a (P = 0.04), a:b (P < 0.001), and d:e (P < 0.001). While in dorsiflexion, ATF (mean = 2.4 mm), q 2 (mean = 7.3°),a (mean = 0.1 mm), a:b (mean = 0.1), and d:e (mean = 0.2) were measured to be most similar to their contralateral uninjured measurements when compared to plantar flexion. While in plantar flexion, TFO (mean = 0.5 mm) and q 1 (mean = 5.5°) were measured to be most similar when compared to dorsiflexion.
Conclusion:
Seven out of the 14 measurements performed showed a significant difference in reduction depending on ankle position. Compared to the contralateral uninjured ankle, syndesmotic reduction was shown to be closest to anatomic alignment during dorsiflexion in 5 out of the 7 parameters measured. These finding could have implications with regards to the position of the ankle during placement of syndesmotic fixation.
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Results: Radiographic:
The average difference in ankle translation and diastasis between injured and noninjured ankles was 0.47 ± 0.38 mm in the AR group (mean ± standard deviation), compared with 1.09 ± 0.69 mm in the CR group (P < 0.03). 73% of the CR group and 11% of the AR group had 1 mm or greater side-to-side difference. 11% of the CR group and none of the AR group had 2-mm incongruity or diastasis. Functional: The Maryland pain subscore showed a statistically significant (P < 0.05) improvement in the AR group compared to the CR group. Improved functional outcome scores were noted using the AR technique compared with the CR technique, but did not reach statistical significance. To date, 5 patients required removal of hardware for irritation (4 CR; 1 AR). One in the CR group had failed reduction requiring revision.
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Conclusion:
We have shown that an open anatomic repair of the syndesmosis results in better radiographic outcomes compared with percutaneous screw fixation. Pain at 6 months was significantly reduced in the AR group. Based on these results, 20 subjects per group would be required to demonstrate statistical significance in functional outcome scores. Efforts to achieve and maintain an anatomic syndesmosis reduction are important to improve patients' outcomes. Further study of the anatomic repair technique is warranted.
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Thurs., 10/16/14 Foot/Ankle/Pilon, PAPER #35 Methods: This was a prospective study of 140 operatively treated patients with LaugeHansen SER IV (Weber B) ankle fractures. After bony fixation, the 7.5-Nm standardized external rotation stress test for both ankles was performed under fluoroscopy. A positive stress examination was defined as a difference of >2 mm side-to-side in the tibiotalar or tibiofibular clear spaces on mortise radiographs. 116 patients had a stable syndesmosis compared to the uninjured side. The other 24 patients were randomized to either syndesmotic screw fixation (13 patients) or no syndesmotic fixation (11 patients). After a minimum of 4 years of follow-up (mean, 58 months), ankle function and pain (Olerud-Molander, 100-mm visual analog scale [VAS] for ankle function and pain) and quality of life (RAND-36) of all 24 patients was assessed. Ankle joint congruity and osteoarthritis were assessed using mortise and lateral projection plain weight-bearing radiographs and 3-T MRI scans.
Results: Improvement in Olerud-Molander score, VAS, and RAND-36 showed no significant difference between groups during the follow-up. In the syndesmotic transfixation group, improvements in all functional parameters and pain measurements were not significant, whereas in the no syndesmotic fixation group Olerud-Molander score improved from 84 to 93 (P = 0.007) and pain (VAS) score from 11 to 4 (P = 0.038) from 1 year to last follow-up. Radiographs or MRI showed no difference between groups at the follow-up visit.
Conclusion:
Syndesmosis transfixation in SER (Weber B)-type fracture patterns had no influence on the functional results or radiological findings after a minimum of 4 years follow-up compared to no syndesmosis fixation.
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Thurs., 10/16/14 Foot/Ankle/Pilon, PAPER #36, 4:00 pm OTA 2014 Results: 63 of the 86 patients (73%) demonstrated syndesmotic malreduction. These patients demonstrated a clinically significant reduction in the FAOS Sport subcategory (58 vs. 73; P = 0.064) compared to the 27% (23/86) with a reduced syndesmosis. No clinically or statistically significant differences were observed between patients with and without syndesmotic malreduction in the remaining FAOS subcategories. Demographic, medical comorbidity, injury severity, and postoperative complication comparison between the syndesmotic malreduction and reduction cohorts showed no statistically significant differences. and internal fixation of these ankle fractures to improve a surgeon-dependent variable influencing postoperative outcomes.
Syndesmotic Malreduction Results in Poorer Clinical Outcomes in Supination and
Conclusion: SER IV and PER
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Thurs., 10/16/14 Foot/Ankle/Pilon, PAPER #37 Purpose: Ankle fractures are among the most common injuries treated by orthopaedic surgeons; however, there is a dearth of evidence regarding long-term outcomes following surgery for an unstable ankle fracture. The purpose of this OTA-funded study is to examine long-term clinical and radiographic outcomes in a well-documented patient cohort.
Methods: Between January 2001 and January 2007, 500 patients who underwent surgical repair of an unstable ankle fracture (original cohort) were enrolled in a prospective database and followed out to 1 year. Trained interviewers recorded baseline characteristics at the time of injury, including patient demographics, American Society of Anesthesiologists (ASA) classification, and medical comorbidities. Short Musculoskeletal Function Assessment (SMFA) scores and American Orthopaedic Foot & Ankle Society (AOFAS) Ankle-Hindfoot Scale scores were obtained at standard follow-up intervals. Patients were contacted by mail and telephone for long-term follow-up, which included radiographs and functional assessment with the use of the SMFA and AOFAS Ankle-Hindfoot Scale. Radiographs were evaluated for the presence of posttraumatic arthritis of the ankle. Multiple linear regression was used to identify predictors of functional recovery, binary logistic regression was used to identify predictors of radiographic osteoarthritis, and paired-samples t-tests were used to compare long-term functional outcome scores to scores at 1 year.
Results:
Overall, 75 patients out of the 148 patients contacted (51%) returned for evaluation (follow-up cohort). The average length of follow up was 10.5 years (range, 7-13 years), and the mean age at follow up was 57 years (range, 27-85). The follow-up cohort was significantly older at the time of injury when compared to the original cohort (P = 0.043; mean 47.3 years vs. 43.2 years). There was no significant difference in the number of males and females in the original cohort compared to the follow-up cohort (P = 0.547). Based on follow-up radiographs, 23.2% of patients had no osteoarthritis, 46.4% of patients had mild osteoarthritis, 26.1% of patients had moderate osteoarthritis, and 4.3% of patients had severe osteoarthritis. Overall, 13% of patients had removal of ankle hardware, and 1 patient underwent a tibiotalar fusion secondary to symptomatic posttraumatic arthrosis. 86.2% of patients had none-to-mild ankle pain, and 89.2% of patients had no limitation of daily activities. According to the AOFAS Ankle-Hindfoot Scale, 86% of patients had ≥80% long-term functional recovery and 58% had ≥90% long-term functional recovery. Overall, male sex was a predictor of having radiographic osteoarthritis (P < 0.05). There were no other significant predictors for any severity of radiographic osteoarthritis. Overall, there was no difference in total SMFA scores at an average of 11 years compared to scores 1 year postoperatively. ASA class 1 or 2 was found to be a significant predictor of functional ∆ OTA Grant
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recovery based on long-term standardized total SMFA scores (P < 0.05). No other significant predictors of functional recovery were identified.
Conclusion:
Over a decade after ankle fracture fixation, the majority of patients are doing well; despite the fact that 76% of patients have some form of radiographic arthritis, very few experience pain, and have few restrictions in function or daily activities. Patients' long-term functional outcomes are not significantly different than their outcomes at 1 year. 
Purpose:
The literature on patient and injury-specific factors that contribute to functional recovery and long-term results of ankle fracture-dislocations are limited. Further study specific to ankle fracture-dislocations may provide insight into patient and injury-specific factors contributing to poor outcomes or cause surgeons to explore alternative surgical methods to achieve improved outcomes. The long-term clinical and radiographic outcomes for patients sustaining ankle fracture-dislocations are poorer than those without dislocation.
Methods: After IRB approval, 80 patients with bimalleolar or trimalleolar ankle fractures (OTA 44A, B, and C type fractures) were prospectively enrolled in a prospective observational study. The study population included 40 patients with non-dislocated ankle fractures (AF) and 40 with ankle fracture-dislocations (AFD) treated operatively with standard fracture fixation techniques. Injury characteristics, radiographs, demographics, and medical comorbidities were collected at the time of injury. Postoperatively, patient-reported outcome scores were assessed using FAAM (Foot and Ankle Ability Measure) and SMFA (Short Musculoskeletal Function Assessment) questionnaires. Additional outcomes related to patient recovery and complications of surgical care were also tabulated.
Results: Demographic and injury characteristics for the two groups are comparable. Data at 6 months are available for 71 patients. 33 (82.5%) AF patients and 38 (95.0%) AFD patients' outcomes were collected at the 6-month follow-up. Interim results for patient-centered outcome scores collected at 6 months show a mean FAAM score of 72.8 for AF compared to 68.2 for AFD cohort (P = 0.497). Combined SMFA scores for the AF cohort were 36.8 compared to 37.5 in the AFD cohort (P = 0.847). Based on these results, we report no significant shortterm differences in patient-reported outcome scores between these groups. Additionally, at the 6-month follow-up, there are no differences in complications (deep venous thrombosis, pulmonary embolism, neurovascular), time to full weight bearing, or time to full range of motion based on clinical follow-up data.
Conclusion:
The comparison of the outcomes between patients sustaining ankle fractures and fracture-dislocations provides additional information for clinicians treating these injuries. Conventionally, ankle fracture-dislocations are considered a higher energy injury with increased soft-tissue stripping and propensity for concomitant soft-tissue and cartilagenous injury, putting patients at risk for increased complications and longer recovery. However, the initial results of our prospective study have shown no difference in FAAM and SMFA scores, complication rates, or time to full recovery when comparing AF and AFD groups.
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Thurs., 10/16/14 Foot/Ankle/Pilon, PAPER #39 Purpose: The Lauge-Hansen classification system was intended to predict mechanisms and ligament injuries based on ankle fracture radiographs. Previous work has suggested that this classification has limitations in its ability to associate ligament injuries with ankle fracture patterns. The purpose of this study was to better define the ability of the Lauge-Hansen classification to predict ligament injury in ankle fractures using MRI and intraoperative findings.
Methods:
We reviewed a prospectively collected database of patients who underwent operative treatment for ankle fractures from 2007-2013. All patients had injury radiographs, which were assigned a Lauge-Hansen classification by senior orthopaedic residents using the morphology of the fibula fracture and constellation of other fractures. Included patients all had preoperative MRI, and one of two experienced musculoskeletal MR radiologists evaluated the MR images for the integrity of the syndesmotic, talofibular, and deltoid ligaments. Operative treatment was performed by one senior attending trauma surgeon, who recorded a Lauge-Hansen classification for each patient based on intraoperative findings. The basis for the intraoperative classification included direct visualization of fractures and ligaments and the stability of the tibiotalar joint during intraoperative rotational stress tests.
Comparisons were made between the predicted injuries based on the radiographic LaugeHansen classifications and the preoperative MRI analyses and intraoperative findings.
Results: 300 patients were included in the study, with an average patient age of 47.8 years (range, 15-88) . On the basis of the Lauge-Hansen system, 228 (76%) were classified as supination-external rotation (SER), 42 (14%) were pronation-external rotation (PER), 11 (4%) were supination adduction, 2 (1%) were pronation abduction (PAB), and 17 (6%) were not classifiable. Of the 283 fractures that were classified into Lauge-Hansen categories, 254 (90%) had MRI readings of ligamentous injuries and fracture patterns consistent with the Lauge-Hansen predictions based on the sequential rotational mechanism. Intraoperative findings also highly correlated with the Lauge-Hansen class of ankle fracture, with nearly complete agreement. Comparing MRI and intraoperative findings revealed 37 (13%) of ankle fractures had different classifications by MRI than what was found intraoperatively, with 18 of these being classified as SER intraoperatively but unclassifiable by MRI. The stage of injury within the SER and PER classes had 88% agreement between injuries seen on MRI and findings intraoperatively.
Conclusion:
Previous studies have reported mixed results regarding the reliability of the Lauge-Hansen system to predict ligament injuries associated with ankle fractures; however, these studies used limited numbers of patients with varying methods of assessing ligament injuries. In our large cohort of patients, comparing injury radiographs, preoperative MRI, and intraoperative findings suggested that the Lauge-Hansen system is an accurate predictor of ligamentous injuries. The predictions based on the Lauge-Hansen system can be useful for fracture reduction maneuvers as well as fixation planning.
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Thurs., 10/16/14 Foot/Ankle/Pilon, PAPER #40 Radiographic Follow-up: 50 patients had 1 year or greater radiographic follow-up. Using strict reduction assessment method, 34 had reduction graded as "anatomical" and 16 had reduction graded as "fair". Fair reductions were significantly more likely to develop moderate or severe arthritis than mild or no arthritis (c 2 ; P = 0.009). Functional Scores: Mean normalized SF-36 scores improved but remain abnormal at 5 years (statistically significant with difference >MCID [minimum clinically important difference). Osteoarthritis was associated with significantly worse FAOS scores at 12 months and five years (t-test; P < 0.05). Conclusion: This is the first prospective cohort study to report the medium-term functional outcome of distal tibial pilon fractures. The acute fixation of pilon fractures is safe and results in rates of complications that are comparable to those in published series of delayed or staged fixation. Anatomical articular reduction appears to be associated with better short and medium-term functional outcomes as well as less radiographic osteoarthritis. Patients with pilon fractures show significant long-term morbidity, although this effect appears to plateau with time, which could inform prognosis.
Thurs., 10/16/14 Foot/Ankle/Pilon, PAPER #41 Purpose: The optimal treatment for tibial pilon fractures remains controversial, with advocates for both early fixation versus two-stage delayed fixation. It is acknowledged that further data are needed to document the outcome of these complex injuries. The aim of this study was to document the outcome following either early or delayed fixation for complex fractures of the tibial plafond.
Methods:
We identified 112 skeletally mature patients from our trauma database over an 11-year period, which were managed acutely for a complex intra-articular fracture (type C) of the distal tibia. Demographic data, fracture classification, management, complications, and subsequent surgeries were recorded following retrospective clinical record review. A minimum follow-up of 3 months was used to detect any complications from surgery. Patients with incomplete data or inadequate follow-up were excluded. The primary outcome measure was the development of complications following the acute management of these injuries.
Results: There were 96 patients in the study cohort with a mean age of 42 years (range, 16-86) and 74% (n = 71) were male (P < 0.001). There were ≥1 comorbidities documented in 42 (43.8%) patients, with 40 (41.7%) smokers and 33 (34.4%) with a background of alcohol excess. High-energy injuries accounted for 79 (82.3%) of all fractures, with a fall from height (n = 66, 68.8%), motor vehicle collision (n = 8, 8.3%), and sports injuries (n = 7, 7.3%) most common. There were 22 (22.9%) patients with multiple injuries and 12 (12.5%) patients with an open fracture. The median time to definitive surgery was 2 days (range, 0-15). There were 71 (74%) patients who underwent primary open reduction and internal fixation (ORIF), 17 (17.7%) primary external fixation with delayed ORIF, 5 (5.2%) primary ORIF + external fixation, and 3 (3.1%) primary fusion. There were 33 complications recorded in 24 (25%) patients. There were 13 (13.5%) infections, with a deep wound infection in 7 (7.3%) patients and a superficial wound infection in 6 (6.3%). There were 9 (9.4%) patients who went onto a nonunion, of which 5 were infected nonunions. Other complications included a loss of reduction (n = 5, 5.2%), acute compartment syndrome (n = 1, 1%), and complex regional pain syndrome (n = 1, 1%). There were 34 (35.4%) patients who underwent ≥1 subsequent procedures, with 26 (27.1%) requiring removal of metalwork. The only risk factor identified for developing any complication was multiple comorbidities (P = 0.033). Risk factors for developing infection were multiple comorbidities (P = 0.046) and primary external fixation with delayed ORIF (P = 0.035), with an open fracture approaching significance (P = 0.055).
Conclusion: This is one of the largest series in the literature documenting the outcome following fixation for type C tibial pilon fractures. Despite the severity of these injuries, we
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have demonstrated a satisfactory outcome using primary early fixation in the vast majority of cases. The primary risk factor we identified for developing a complication was multiple comorbidities, with primary external fixation with delayed ORIF also a risk factor for infection.
techniques and screw fixation alone and the improvements were largely maintained (average 4.3 screws per foot). The complication rate was low compared to other reported techniques. The posterior facet reduction on postoperative CT was significantly improved from the preoperative status. However, residual articular displacement and settling of Bohler angle were present. The clinical significance of these residual displacements is uncertain.
